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Summary 
The hand is a common site of peripheral joint involvement inosteoarthritis (OA) and although often underestimated as a cause of disability, 
the effect on quality of life from limitations inperforming activities of daily living such as dressing and feeding may be considerable. Hand OA 
may also be an important indicator of a systemic tendency to OA which may involve weight bearing joints, notably the hips and knees. 1 The 
definition of hand OA, particularly for epidemiological studies, has undergone reassessment and revision over the last few years. In this paper 
we examine the issues relating to this and consider the epidemiology ofhand OA. © 2000 OsteoArthritis Research Society International 
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Defining hand osteoarthritis for epidemiological 
studies 
Epidemiological studies of hand osteoarthritis (OA) require 
explicit diagnostic criteria to classify the disease in the 
general population. There is no absolute clinical, radiologi- 
cal or pathological standard with which the epidemiology of 
hand OA can be compared. 2 Definitions of osteoarthritis 
may therefore be based upon any combination of clinical 
features, radiographic hanges and pathological findings. 
These definitions can be put to a number of different uses. 
Among the most important is classification of individuals 
as being with or without OA for the purposes of etiologic 
or therapeutic research. While the requirements of any 
definition in each of these two areas of research are 
not identical, they share certain common objectives. The 
method should ideally be accurate, reproducible, non- 
invasive, convenient and relatively inexpensive. While 
sophisticated radiological techniques such as MRI, scin- 
tigraphy and macroradiographs may have some advan- 
tages in the assessment of OA, 3,4 these methods are not 
always available, are costly in large population-based 
studies and are of uncertain reproducibility. Therefore, a 
simple radiographic system using X-rays for assessing 
osteoarthritis, if appropriately validated, would meet the 
criteria needed in large epidemiological studies. 
Most studies to date have used a system of grading 
radiographic severity that was developed by Kellgren and 
Lawrence. s'8 This system assigns one of five grades (0-4) 
to OA at various joint sites, including the hand. Grading is 
performed by comparing the index radiograph with repro- 
ductions in a radiographic atlas, s The criteria for increasing 
severity of OA relate to the sequential appearance of 
osteophytes, joint space loss, subchondral sclerosis and 
cyst formation. 
There are a number of problems with this system. The 
main difficulties include inconsistencies in the interpretation 
of the grading system and the prominence given to the 
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osteophyte at all joint sites. Although the original intention 
of the system was that grades would be defined by stan- 
dard radiographs, the films finally chosen as the standards 
did not easily conform to the written descriptions. There 
has also been variation in the descriptions provided by 
the authors at various times. 6"~ This has resulted in poor 
reproducibility between observers and centers. The second 
potential problem with the system lies in its emphasis on 
the osteophyte. While the precise chronological sequence 
of events in OA remains uncertain, the majority of current 
data point to a primary alteration of articular cartilage, 
which is then followed by a variable subchondral bony 
reaction. Two of the four grades in the revised Kellgren- 
Lawrence scheme refer only to osteophytes. An individual 
with joint space narrowing but no visible osteophytes 
cannot be classified as having OA using the Kellgren- 
Lawrence system. The system therefore assumes that joint 
space loss occurs after osteophytosis. Some joints do not 
easily fit into this grading system. Hand joints, for example, 
may be narrowed and sclerotic without the presence of 
osteophytes. 
The widespread realization of these deficiencies in the 
current procedure for the radiographic assessment of 
OA has led to a reappraisal. A number of alternative 
approaches to this problem have emerged. Kallman et aL 8 
developed scales for grading the prevalence and progres- 
sion of individual radiological features of OA.of the hand. 
These included osteophytes, joint space narrowing, 
subchondral sclerosis, lateral deformity, and cortical col- 
lapse. The reproducibility of grading with these more 
explicit standards is greater, both within and between 
observers, than using the Kellgren and Lawrence scales. 
Using this scoring system, each individual joint in the hand 
is given a score; then, depending on the question being 
investigated, the distal interphalangeal (DIP), the proximal 
interphalangeal (PIP) and the carpometacarpal (CMC) 
joints may each be considered as separate joint groups or, 
alternatively, the hand may be considered a unit and given 
an aggregate score based on these separate scores. 
These grading standards have been used successfully 
to assess both the incidence and rate of progression of 
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hand OA as well as to identify risk factors for both the 
development and progression of hand OA. 
Following these changes recent groups have developed 
standard atlases of radiographs for the assessment of OA 
in population studies focusing on individual hand joints and 
grading features of OA separately. 9'~° These atlases are 
well validated against previous grading methods, ~ and 
universal adoption of these methods will allow for stand- 
ardization across studies and comparison of different 
population groups. 
In 1990, the Diagnostic and Therapeutic Criteria 
Committee of the American College of Rheumatology sug- 
gested that radiography is of less value than clinical exami- 
nation for classifying symptomatic OA of the hand. ~2 These 
recommendations were based on the ability of clinical and 
radiological features to discriminate between patients with 
hand OA and patients attending a rheumatology clinic with 
other causes of hand pain, mainly rheumatoid arthritis. 
However, population based studies dispute these 
findings. 13-1s In the general population where the preva- 
lence of OA is much higher than that of other forms of 
arthritis, accurate diagnosis depends on distinguishing OA 
cases from people with no joint disease at all. For this 
purpose, it appears that radiology may be more useful than 
clinical examination. 13-~s 
In a recent population-based survey of rheumatic dis- 
eases in women aged 45-65 years, the association of 
clinical and radiographic measures of OA of the hand with 
reported symptoms and with radiographic OA of the knee 
was examined. ~3 The knee was examined as it is the large 
joint that is most often affected in association with hand OA. 
Clinical and radiographic grades correlated with each other 
and were associated with symptoms to a similar degree. 
When analyzed in combination, they were only marginally 
better at predicting symptoms than when tested individu- 
ally. In contrast, there were marked differences in the 
relation of clinical and radiological changes to radiographic 
knee OA. Hand radiology was a better predictor of knee 
disease than hand examination. Hand radiology was found 
to provide a better overall assessment of OA than physical 
examination of the interphalangeal joints or carpo- 
metacarpal joints. TM A further population-based study of 
6584 men and women in Zoetermeer, The Netherlands 
resulted in the same conclusions. ~s In this study, the 
presence of clinical OA was substantially lower than that of 
radiographic OA and there was a strong relationship 
between radiographic hand and knee OA. 15 The authors of 
this study concluded that radiography is the method of 
choice for the confirmation of hand OA in populations or 
subgroups within populations. A recent study examining 
how often Heberden's nodes and radiological DIP OA 
co-exist in the same digit found Heberden's nodes were not 
synonymous with DIP osteophytes. The study concluded 
that radiological DIP osteophytes were a better marker of 
knee and multiple joint OA than Heberden's nodes, and 
they may be an imperfect surrogate for hand OA in the 
absence of radiology. 16 
The available evidence would suggest that radiography 
is better than clinical examination in defining hand OA in 
population-based epidemiological studies. ~3-~s However, 
where radiography is not available, clinical examination 
might be an acceptable, if less preferable, option. TM 
The prevalence of hand OA 
The hand is commonly affected by OA. One study 
estimated that the prevalence of OA of the hand was 38% 
in women over the age of 66 years and 24.5% for men. 17 
Similar results were found in a study of 500 subjects with 
symptomatic limb joint OA referred to rheumatologists. Of 
847 affected joints, 30% involved the hands. 18 In the 
Baltimore longitudinal study of aging, which studied the 
incidence of hand OA in 177 men, the incidence was 
highest at the distal interphalangeal joints and increased 
with age in all hand joints reaching a maximum of 106/1000 
person-years in those men aged 60 and above at study 
entry. 19 The prevalence of radiological OA in individuals 
aged over 15 years in the different subgroups of hand joints 
has been estimated for DIP joints (males 19%, females 
23%), PIP joints (males 6%, females 11%), metacar- 
pophalangeal joints (males 9.5%, females 10.5%), CMC 
joints (males 8%, females 12%), wrists (males 6.5%, 
females 3%). 2° However, of those with radiological OA, 
symptomatic disease ranged from 20 to 40%. 
Risk factors for developing hand OA 
AGE 
The factor most closely associated with the development 
of hand OA is age. 2° Although OA first appears at the 
metatarso-phalangeal joints from the age of 25 years, the 
greatest incidence of OA occurs at 45 years when OA 
develops in the interphalangeal joints and the first metacar- 
pophalangeal joint. 21 The mechanism for this age-related 
development of OA is unknown. 
GENETIC PREDISPOSITION 
A strong genetic component o the development of hand 
OA is thought to be present, particularly in women. In the 
1940s, studies by Stecher found Heberden's nodes were 
three times as common in sisters of affected women as in 
the general population. 22 In the 1950s and 1960s epide- 
miological studies 2° found that the rates of generalized OA 
were roughly twice as common in first-degree relatives of 
probands with OA as in the general population. These data 
are compatible with either a monogenic autosomal trans- 
mission, dominant in women and recessive in men, or a 
polygenic heredity with a higher threshold of expression in 
men in whom a significant proportion of the nodes might 
be of traumatic origin. Limitations of these early studies 
included case selection methods, poor case definition and 
lack of age matching within relatives. Many family studies 
for hand OA and generalized OA have used families 
selected on the basis of one affected individual. This may 
result in biased estimates of familial aggregation which can 
be eliminated by use of twin studies or using large popu- 
lation data sets. Using improved methods two recent 
studies have confirmed the results of these early studies 
using large population-based study designs. The Baltimore 
Longitudinal Study of Aging 23 and the Framingham Off- 
spring Study 24 have both shown significant familial cluster- 
ing for hand and knee OA. Both studies used unselected 
population samples, and a particular strength of the 
Framingham Offspring Study design was that all subjects 
were assessed at adult ages. Demonstrating aggregation 
in families does not exclude the possibility that clustering 
may be accounted for by shared family e0vironment rather 
than by genetic factors alone. This can be studied separ- 
ately by using twin studies. Twin studies are also matched 
for age, which is important in OA where disease expression 
is age-dependent. Recent twin data from the St Thomas' 
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Hospital U.K. Adult Twin Registry found a greater associ- 
ation of radiological features of hand OA amongst monozy- 
gotic (MZ) twins when compared with dizygotic (DZ) twins, 
confirming a genetic influence with a heritability of 65% for 
hand OA. 25 In these studies, definitions of generalized OA. 
and hand OA have differed. In the Baltimore study, OA was 
defined by three different groups: (1) a single joint, (2) a 
number of affected joints, and (3) sum of grades of affected 
joints. Using these methods significant sib-sib correlations 
were shown for DIP and PIP joints using the second 
method, and for all IP joints, CMC joints and a p~olyarticular 
group of hand and knee for the last method. 23 In the 
Framingham data, family groups were defined as having at 
least two parents and one affected offspring with hand OA. 
OA in an individual was defined by counting the number of 
affected joints from all IP joints, MCP, CMC and knee joints 
giving a maximum score of 32 affected joints. The mean 
hand score was 3.4 for parents and 1.4 for offspring. 24 
Other genetic markers that have been examined in 
generalized nodal OA.are the HLA antigens. 26-29 Here the 
results are conflicting. Although increased frequencies of 
HLA-AIB82e and HLA-B827 have been reported, some 
studies have found no such association. 2a'29 There are 
also several reports of families exhibiting premature OA 
linked to the COL2A1 gene on chromosome 12 encoding 
type II procollagen. 3°.3~ 
There is now considerable impetus to search for the 
genes involved in OA and this is perhaps the most exciting 
development in the genetics of OA. Two approaches being 
studied are genome-wide linkage studies and candidate 
gene studies. A number of recent studies have examined 
linkage to hand OA with several suggesting linkage to 
2q. 32-34 Potential candidate genes mapping to this region 
include fibronectin, the alpha-2 chain of collagen type V, the 
IL-1 RA cluster and the interleukin-8 receptor. 32 A number 
of candidate genes have been implicated in OA such as 
vitamin D receptor, estrogen receptor and insulin-like 
growth factor 1.35 37 However, the effect of these candidate 
genes is modest and likely to explain only a small part of 
the genetic contribution to OA. In the next decade testing of 
genes from the human genome will reveal the genetic 
structure of OA in much greater detail. 
GENDER AND HORMONAL FACTORS 
Gender has been clearly associated with OA, with an 
effect particularly related to OA at specific sites. Over the 
age of 55 years, OA is more common in women, usually 
involving several joints, mostly the interphalangeals, the 
first carpometacarpal and the knees. 3s Clinical and 
population-based studies of generalized OA suggest that 
the onset of OA is related either to the perimenopausal 
period or to an episode of hormone imbalance. 39 
The role of sex hormones in hand OA remains to be 
clarified but is suggested by the increased rate of OA in 
older women. A case-control study of women with OA 
showed that these women had double the rate of hysterec- 
tomy compared with age-matched controls with rheumatoid 
arthritis and from the general population. 4° In addition, 
women with a previous hysterectomy have been shown to 
have significantly higher rates of OA of the first CMC joint 
than control women who have not had a hysterectomy. 4~ 
This increase persists after adjustment for possible 
confounders including age, obesity, parity and smoking 
status. 4~ In contrast, however, no clear-cut relationship of 
OA with oestrogen use or hysterectomy in women was 
found in the Framingham OA Study. 42 
A number of recent epidemiological studies of OA have 
found a protective effect of oestrogen replacement herapy 
and OA. 43-4s The Chingford Study was the only one to 
examine the association in hand OA and found a 60% 
non-significant protective effect for DIP OA, and 30% 
effect in CMC OA. 43 The effect was seen only in current 
users. The mechanism of the protection is unclear but has 
important implications for etiopathogenesis of OA. 
OBESITY 
There are conflicting results regarding the association of 
obesity with hand OA. Secondary analysis of data from the 
National Health examination survey noted a significant 
association of body mass index (BMI) with the presence of 
hand OA in men after adjustment for age, race and skin fold 
thickening but not after adjustment for waist girth and seat 
breadth. 4e An association between radiographic hand OA 
and BMI in men 47 was also observed in the longitudinal, 
prospective study of 70-year-old people in G6teborg. In 
contrast, however, no association was observed between 
indices of obesity and hand OA in men in the Baltimore 
Longitudinal Study of Aging. 4a For women, no association 
was observed between BMI and hand OA in the National 
Health Examination Survey. 46 However, an association 
was observed between BMI and the grade of hand OA 
for women in the Tecumseh Community Health Study. 49 
Obesity was also modestly associated with DIP and CMC 
OA in women in the Chingford Study. s° Although the 
mechanism by which obesity may predispose an individual 
to hand OA is unknown, it may be that this association is in 
part due to a metabolic effect. 
MECHANICAL FACTORS 
The most important, potentially modifiable risk factor for 
hand OA is repetitive joint usage associated with mechan- 
ical stress. Stecher and Karnosh s~ observed that neither 
radiological OA nor Heberden's nodes form in paralysed 
hands. This suggested the possibility that for these to 
develop requires the wear and tear that accompanies 
regular use of joints. 22 Further data suggesting a role for 
trauma in the development of hand OA are that the DIP 
joints of both sexes are the most commonly affected hand 
joints in rnost individuals; 22.sl in particular the DIP joint of 
the index finger; s2 that OA occurs in more severe form in 
the DIP than the PIP or CMC joints; 53 and that almost every 
joint in the right hand of right-handed people of either sex 
had more frequent and severe disease than their left 
hands, s2 
Studies of occupational groups exposed to 'repetitive use 
of small hand joints have shown an excess of hand OA 
in joints that were used repetitively compared to other 
joints. 54 In Lawrence's classical surveys, coal miners were 
shown to have more OA than dockers who in turn had more 
OA than office workers. 38 The right hand was usually 
involved more than the left. s2 In addition, a higher rate of 
Heberden's nodes and hand OA was found in British cotton 
mill workers than aged-matched controls, s4. Also, in a 
study of three different occupational groups in a Virginia 
textile mill, women whose jobs required fine pincer grip 
(which increased the force across the distal interphalangeal 
joints) had significantly more distal interphalangeal joint OA 
than those whose jobs required repeated power grip. s5 
Recent data examining the association of incident hand OA 
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and grip strength found that maximal grip strength in men 
were at increased risk of OA in PIP, MCP and CMC joints, 
and only MCP joints in women. No association was seen 
with grip strength and DIP joints, s6 
Patterns of hand OA 
GENERALIZED OA 
The classification of generalized OA (GOA) is contro- 
versial. The term 'generalized OA' was coined by Kellgren 
and Moore s7 for what they thought was a discrete entity: 
involvement of at least three joints or a group of joints. In a 
study of 391 cases of OA they found 120 patients, largely 
middle-aged women, who had a polyarthritis with a distinct 
pattern of joint involvement and a characteristic presen- 
tation and course. The joints involved were the distal 
interphalangeal joints (86%), the carpometacarpal joints of 
the thumb (60%), proximal interphalangeal joints (41%), 
metatarsophalangeal joints of the big toe (33%), knee 
(53%, and nearly always bilateral involvement), spine 
(48%) and hips (30%). The onset of symptoms was often 
acute and accompanied by signs of joint inflammation. The 
mean age at presentation was 52 years. Twenty per cent 
gave a positive family history of disease, suggesting a 
hereditary influence on its development. 
Although this view has been challenged by some ob- 
servers who believe that multiple involvement occurs at 
random, 58 statistical analysis tends to confirm that individ- 
uals with generalized OA form a distinct population, s9 The 
pattern of radiographic involvement of hand joints was 
examined in a population-based study of women aged 
45-64. s9 There was clear evidence of clustering in joint 
involvement, with significantly more women having four or 
more joints affected compared to the expected number. 
The major determinants of a pattern of joint involvement 
were symmetry, which was the most important, and 
clustering by row. 
EROSIVE OA 
Erosive OA is believed to be a clinical subset of gener- 
alized OA 6° which characteristically involves the hands of 
middle-aged women. The onset may be acute, and the 
subsequent course punctuated by episodes of acute pain, 
swelling, and erythema, affecting both the DIP and PIP 
joints. The clinical course tends to be aggressive. The 
diagnosis is essentially radiological and depends upon the 
presence of articular surface erosions. 61 In a study of 500 
consecutive patients attending a rheumatology clinic with 
symptomatic limb joint osteoarthritis, 24 patients were 
identified by radiological criteria to have erosive OA. These 
were age-sex matched with 24 patients from the same 
series who presented with OA of the hand. Those with 
erosive OA had nearly twice as many radiographically 
abnormal joints in the hands as the controls. This was 
almost entirely due to an increase in distal and proximal 
interphalangeal joint involvement, 71% of which were 
erosive. Otherwise, only minor differences were present 
between the two groups in terms of distribution and 
incidence of osteoarthritic changes. There were no 
distinguishing serological or other clinical differences. 
Natural history 
Few studies have evaluated the longitudinal radio- 
graphic progression of OA of the interphalangeal joints of 
the hand. In a longitudinal study, left hand-wrist X-rays of 
386 white males, who were participants of the Baltimore 
Longitudinal Study of Aging and who had been followed for 
at least 5 years with two or more visits, were examined for 
prevalence and progression of OA of the distal and proxi- 
mal interphalangeal joints of the hand. 62 Using the life table 
method of analysis, the progression of OA was defined by 
the following criteria: (1) an increase in the severity of 
radiographic hanges of the joints previously affected, and 
(2) an increase in the number of new joints affected. The 
results indicated that OA in both the distal and proximal 
interphalangeal joints progressed at a faster rate in the 
older population than in individuals less than 60 years of 
age. Furthermore, OA in the interphalangeal joints pro- 
gressed at the same rate whether the starting point was a 
Kellgren grade of 0 (no disease) or 1 (doubtful disease). 
Incident hand OA data from the Framingham Study has 
shown that in subjects without baseline OA, rates of inci- 
dent hand OA was much higher in women, and DIP OA was 
the most frequently affected joint followed by CMC, PIP and 
then MCP joints. Prevalent OA in any joint markedly 
increased risk of OA in other joints in the same row. 63 
OA has been shown to progress very slowly in one 
prospective study of men aged less than 60 years on entry 
into the study who were followed for 20 years. 19 It took 
approximately 10-20 years for any of the radiological 
features to progress one grade. It took even longer for 
subjects to progress from the intermediate to the late 
stages of OA, a possible 'burnout' phenomenon. 64 
A further study of 59 subjects followed for 10 years 
showed deterioration in Kellgren-Lawrence grade in 50% 
and new osteophytes appearing in 48% of DIP joints. There 
were no obvious risk factors for fast deterioration. 6s 
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